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(57) Abstract 

The proposed method of dispensing micro-doses of aqueous 
solutions of substances onto a carrier involves wetting the end face 
of the rod-shaped transport element with the aqueous solution of 
the substance in question, formation on the said face of the required 
dose of the substance, after which it is transferred and brought into 
contact with the carrier surface. During the process of forming the 
dose and its transfer, the temperature of the aqueous solution and 
that of the end face of the transport element are maintained 
essentially at the dew point of the surrounding air. The claimed 
device for dispensing micro-doses onto a carrier comprises a base (1) 
in the form of a plate on one side of which are attached by one end a 
plurality of rods (2), the faces (3) of the free ends of which are 
aligned in a single plane. According to the invention, the device is 
provided with a means for maintaining the temperature of the end 
faces (3) of the free ends of the rods (2) essentially at the same level 
as the dew point of the surrounding air. The invention is intended 
for use primarily in dispensing doses and introducing micro-doses 
of aqueous solutions containing biological compounds. 




(67)Peci>epaT 

CnOCoS MHKpOA03HpOBaHHH BOAH&IX paCTBOpOB BeUieCTB Ha HOCHTCJIt 

3aKJiioMaeTca b tom, hto ocymccTBJWioT CMaHHBaHHe TopueBOH noBepxHOCTH 
TpaHcnopTHpyiomero ^nmcma crepxHeBHUHOH 4'opMbi boahmm pacTBopoM 
BeinecTBa, oSpasoBaHMc Ha 3toh noBcpxHocxH s^mnoA m^hi aioro BemecTBa, 
nocjienyiomee nepeneceHHe n conpHKOcHOBCHHC ee c noBcpxHocTbio hochtcjuse, 
npH 3TOM TCMoepaTypy boahoix) pacxBopa BemccxBa h TCMncparrypy TopuoBoii 
noBepxHocTH TpaHcnopTHpyiouicro aneMenra b npouecce o6pa30BaHHfl nom h 
ce nepeMeuicHHH noimepxHBaioT no cymecxBy paBHOH TCMnepaType to4kh 
pocbi oKpyxaiomero Boaayxa. 

3aaBJi5ieMoe ycrpoHCTBO MMxpoAosHpoBaHMH boahbdc pacTBopoB BeuiecTB Ha 
HOCMTCJib coiiep^KHT ocHOBaHHe (1) B ^pMC njiacTHHbi, Ha oitHOH CTOpone 
KOTopoH saxperuieHO oahhmh KOHuaMH MHOxecTBO crepxHCH (2), TopuoBue 
noBcpxHocTH (3) cBo6oiiHbix KOHUOB KOTopbix pacnoiio^eHbi B ohhoh 
nJiocKOCTH. ConiacHO H3o6peTeHHK), ycrpoHCXBO CHaSxeno cpeflCTBOM 
noAnepxaHHH TCMnepaTypbi TopuoBbix noBcpxHOcreH (3) CBo6oiiHbix kohuob 
CTcpxHeH (2) no cymecTBy paBHOH TOHKe pocu OKpyxcaroiuero Bosjiyxa. 

H3o6peTeHMe npeAHasnaneHO npeHMymecTBeHHO nm A03HpoBaHi« h 
BHeccHHX MHKpoA03 BOAHbix pacTBopoB, coAepxauiHX 6HOJXOrHHeCKHe 

KOMnOHeHTbl. 
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Cn0C06 MHKpOAOSHp BaHHH BOAHblX pacTBopoB BeiiiecTB Ha 
HocHTejib H ycrpoHCTBO Aifl ero ocymecTBJieHHii 

OGnacTb TexHHKH 

5 HacToamec H3o6pcTCHHe oTHocHTca k o6nacTH 6HOJiorHH, a TOHHec k 

Cn0C06y MHKpOAOSHpOBaHHH BOAHblX paCTBOpOB- BeiUeCTB* Ha HOCHTCnb H 

ycrpoMCTBy nm cro ocyuiecTEJicHHH. 

npeAOiecTByioniHH ypoeeHb TexHHKH 

IIlHpOKO H3B6CTeH Cn0C06 MHKpOAOSHpOBaHlUI BOWblX paCTBOpOB BCUieCTB 

10 Ha HCXTHTejib, HcnoJibsyioiuHH paspexceHHe cpejibi naji nosepxHocTbio 
ii03HpyeMoro pacTBopa juih sanonneHHH 3aMKHyroro KanH6poBaHHoro odbCMa h 
H36biTOHHoe namieHHe nns em RMTamcHRaHMfl m Kaj]H6noRaHHnTY) nfYKCMa r 
pacTBop HJiH Ha noBcpxHocTb HocHTCJW. YCTpoHCTBo juw ocyiuecTBJieHHa 
yKasaHHoro cnoco6a coAepiKHT npeuHSHOHHyio napy "uHJiHHAp-nopiucHb'*, mc 

IS nepeMcmeHHC nopuina omfocHrenbHO muiHHiipa cosAaer paspexenHc noA 
nopuiHeM H TCM caMbiM o6ecneiHBaeT 3anonHeHHe noflnopuiHeBoro 
npocipaHCTBa MHKpopGbCMOM pacTBopa, KOTopbiH npH o6paTHOM 
nepeMcmeHHH nopuina cootbctctbchho BbirajiKHBacrca h3 sanojiHCHHoro 
npocrpaHCTBa. YBeJiMHeHHc KonHHccTBa oAHOBpeMeHHo npHroraanHBaeMbix 

20 MHKpOOSbCMOB 3THM CnOCo60M AOCTHraCTCa nyrCM yBCJIHMeHHa HHCJia 

napajuicjibHO pa6oTaK)iUHX KananoB. yKa3aHHbiH cnoco6 h ycrpoiicTBO 
o6ecneHHBaK)T MHKpoA03HpoBaHHe Bowbix pacTBopoB BeuiecTB B AHanasoHc OT 
flCcaxKOB Mn. no 1 mkji, c TOMHocrbio 0.5% 1% (Colc-Panner ® micro and 
macropipettors; L-07839-51 ^ W)7839-76). MnoroKaHajibHwe ycrpoHCTBa 
25 (Chempcttc ® multichannel pipettes — L-07915-60) o6ecneHHBaioT 

MHKpOfl03HpOBaHHe COOTBeTCTBeHHO OT ACCSTKOB Wl. RO 5 MO, C TOHHOCTbK) 

1.5% 2%; npH MaKCHManbHOM HHcne napajuicJibHbix xananoB 12. 



wo 95/04594 PCT/RU94/00179 

- 2 - 

ykasaHHbiH cnoco6 h ycxpoHCTBo He npHroiiHbi juia AosHpoBaHUH o&beMOB, 

MCHbUJMX HCM 1 MKJI. KpOMC TOPO, OHH XapaKTCpHSyiOTCH HCBblCOKOH 

npoM3BojiHTCJibHocTbK) ii03HpoBaHH« (MaKCMManbHoe mono napaancjibHbix 
KananoB 12). 

5 HsBCcreH cnocoS MHKpoflosHpoBaHiw BonHbix pacTBopoB BemecTB na 
HocHTCJib HcnoJibsycMWH B BIOMEK® 1000 Automated Laboratory 
Workstation npoH3BojiCTBa 4)HpMbi BECKMAN ana BwcoKOKanecTBCHHoro 
nepeHoca kjiohob, kjictohmmx jihhhh, 6aKTepHM, boahmx pacTBopoB flHK h up. 

yKasaHHUM Cn0C06 MHKpOAOSHpOBaHHH BKJIiOHaeT HCnOJIbSOBaHHe 

10 TpaHcnopTHpyiouien) aneMeHTa crepxHeBiuiHOH 4>opMbK Cnoco6 saKJuoHaerc^ 
B CMaHMBaHMH noBepxHOCTH cBo6ojiHoro KOHua xpaHcnopTHpyiomero ajieMeirra 
BOjiHbiM pacTBopoM BeiuecTBa, o6pa30BaHiw Ha 3toh noBepxHOcra HeKOxopoii 
ii03bi BojiHoro pacTBopa 3Ton) BeiuecTBa c nocjiejiyiomHM nepeMeiiieHHeM h 
conpHKocHOBeHHeM ^io3W c noBcpxHocTbio HocHTCJW. YKasaHKBiH cnoco6 
15 ocHOBaH Ha HcnonbsoBaHHH chh Me^fCMoneKynflpHoro BsaHMojieHCTBWi na 
rpaHMue pas^ejia 4>a3 ^KHAKocTb-TBepAoe tcjio. 

H3BecTHO TaK»e ycrpoiicTBo juw ocymecTBJieHHH onHcanHoro cnoco6a. 

ycrpoiicTBO conep^icHT ocHOBaHHe b cJwpMe njiacTHHbi, na oiiHOH cropoHe 
KOTopoH oiHHMH KOHuaMH saKpciuicHO 96 Hr;ioo6pa3Hbix CTep»ieH, TopueBbie 

20 nOBCpXHOCTH KOTOpblX paCHOJIOXCHbl B OilHOH TUIOCKOCTH (S91-8545-AP-20; 

1991 Beckman Instruments, Inc.; BuUetin No7883). 

PacnojioxceHHc crepxHeH Ha ruiacTHHe tohho cooTBCTCTBycr pacnonoxeHHio 

ancex, coiicpacamHX pacTBopw, na njiaHUjerc. IIpH 3tom BbmycKaerca JiBa 

THnopa3Mepa cTcpjKHeii, oTJiMHaiomHXCH jiHaMcrpoM TopuoBOH noBepxHocTH 
25 (0.0015'' tip pins — P/N 372172 ; 0.060" lip pins — P/N 372173; S91-8545- 

AP-20; 1991 Beckman Instruments, Inc.; Bulletin No7883). 

riepeHOC MHKp0il03 BOJlHblX paCTBOpOB BCUICCTB M3 mccK njiaHUicTa Ha 
HOCHTejib ocyuiecTBJUiOT cjicjiyiomHM o6pa30M, 
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rtnaCTHHy CO CTep}KHJiMH SaKpCIUWIOT B flCpxaTCnc, COCIblKOBaHHOM c 

nepeMeiuaioiueHCji tojiobkoh nosHUHOHepa. IlepeMeiuaji rojiOBxy rmacTHHy 
no3HUHOHHpyioT HaA nJianiueroM rax, mto naji Ka^Kiioii ahchkoh oxaabiBaercH 
oiiHH crepxeHb, saTeM lUiacTHHy onycKaiOT no KOopuHHare Z npM stom 
5 cTcpxHH norpyxaiOTCH b mmm luiaHUiera h cMaHHBaioTCH coAep^KaiuHMHCH b 
HHX pacTBopaMH. riocjie 3Toro ruiacTHHy nojiHHMaioT no KoopaHHare Z, 
nepeMeiuaKxr b npocrpaHCTBc h nosHUHOHHpyiOT naji noBcpxHocTbio hochtcju. 
SaTCM njiacTHHy cnoBa onycKaior no KoopAHHare Z no conpHKOCHOBeHiu 

KOHUOB CTepXHCH C HOBepXHOCTblO HOCHTeJU, B pesynbTdTe Hero MHKpOilOSbl 

10 pacTBopoB BcmecTB CO CMOHCHHUX KOHUOB cTcpmidk nepenoc^c^ Ha 

HOCHTCJIb. IloCJie 3TOrO CTCp}KHH OHHlUaiOTCa, CTepHJlH3yiOTC^» BblCyilIHBaKrrC5!, 

3aTeM mxji noBTopaercH. TaKUM o6pa30M npHMcpno 3a 30 MHHyr ncpeHocHTCH 
1536 o6pa3UOB Ha H0CHTenb» tx. H3BecTHbie cnoco6 m ycrpoHCTBo nosBOJUiiOT 

nOBblCrrrb npOHSDOAHTwIbHOCTb AC3Hp05aHii5i H HCpCHCCCHfu BOJiniMA 

15 pacTBopoB BeuiecTB no cpaBHCHHK) c BbimeonHcaHHUMH cnoco6oM h 
ycrpoHCTBOM. OjiHaKo, bosmoxhocth yKasaHHoro cnoco6a orpaHHHCHbi 
CKopocTbK) npouecca McnapcHMJ! MHxpojiosbi muikocth c TpaHcnopTHpyioiuero 
ajicMCHTa crepxcHH. 

IlpM yMCHbuieHHM eAHHHMHoro MHKpoo6beMa AO acc^ob h Menee 

20 HaHOjiHTpoB pacTBop CHJibHo HcnapflCTCH, Bfl3K0CTb ero yBeJIHHHBaeTCS AO 
TdKOH crencHH, hto craHOBHTca HeB03MoxcHbiM nepeHoc A03bi pacTBopa na 
HOCHTcnb, HJiH Aa^Ke B npouecce nepenoca MHKpoA03a pacTBOpa HcnapaercH 

nOJlHOCTbK). 

KpoMe Toro, nocKOJibxy b H3BecTH0M ycrpoHCTBe TOpueBax h 6oKOBaH 
25 noBcpxHOCTH crepxHCH hmciot oAHHaKOBbiii KpaeBOH ymn CMaHHBaHHs, na 

CB060AHbIX KOHUaX CTepXHCH MHKpOO&bCMbl paCTBOpOB 4)OpMHpyiOTCa B BHAe 

xanejib saxBarbiBaa h 6oKOByio noBepxHocTb, hto AHMHTHpyer MHHHMartbHbiH 
o6bCM nepcHocHMoro pacTBopa. Ilo aioii tkc npHHHHC yxynujacTca 

B0Cnp0H3B0AHM0CTb MHRpOoSbCMa XanJlH, Tax KaX OHa SaBHCHT OT niy6HHbi 
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norpyaccHHfl crepxHa (npH chhxchhh ypoBra pacTBopa b ahchkox luiaHUiera 
H3MeHHTCH HiySHHa norpy^cHHH)* 

PacKpbiTHe ii3o6peTeHHji 

B ocHOBy H3o6pcTeHHa nojioxcena aaaana H3MeHHTb ycnoBM npoBcjicHM 

5 CnOC06a MHKpOJl03MpOBaHHJ! BOilHMX paCTBOpOB BCUieCTB Ha HOCHTCJlb TaKHM 
o6pa30M, HT06bI HCKJHOHHTb B03M0MI0CTb MCnapCHHS MUIKOCTH CO 

CTcpxHeBHjiHoro TpaHcnopTHpyiomen) 9JicMeHTa h tcm caMbiM o6ecneHHTb 

MHKpOil03HpOBaHMe MHHHMaHbHblX fl03 BOJlHblX paCTBOpOB BCmCCTBa C 

noBwmeHHoii roHHOCTbio h BocnpoHSBOAHMocTbio, a raoce pa3pa6oTaTb 
10 ycrpoiicTBo jm ero ocymccnuicHM, Koropoe 6bwo 6bi KOHcrpyKTHBHO 
npocTbiM, HaAexHbiM H yiio6HbiM B dKciuiyarauHH. 

Sajiana pcuiCHa tcm, hto b saaBJiCHHOM cnocoSe MHKpono3HpoBaHHa BOiiHbix 
pacTBopoB BemccTB Ha HOCHTCJlb c Hcnonb30BaHHCM TpaHcnopTHpyiomen) 

aJlCMCHTa CTCXHCBHJWOif 4x)pMW, BIUlIOHaiomCM CMaHHBaHHe TopucBoii 

15 noBcpxHocTH TpaHcnopTHpyiomero ajieMCHTa boahum pacTBopoM BcmccTBa, 
o6pa30BaHHe na aroii noBcpxHocTH sajxaHHOH jiosbi sroro BcmecTBa, 
nocnciiyioiuee ncpcMciueHHc h cohphkochobchhc ero c noBcpxHocTbio 
HocHTCJW, cornacHO H3o6pctchhk), TCMncpaTypy BOjiHoro pacTBopa BcmecTBa h 
TeMnepaTypy noBcpxHOCTH TpancnopTHpyiouiero aneMCHTa b npouecce 

20 o6pa30BaHHa ii03bi h cc nepeMeuieHHx noMepscHBaioT no cyiuecTBy paBHOH 
TOHKe pocbi OKpyxaioiuero Bo^nyxa. 

SaaajMCMWH cnoco6 npHroacH juia MHKpojiosHpoBaHHa Jiio6bix Boiwbix 
pacTBopoB BCuxecTB. ripeiinoMTHTejibHo Hcno;]b3yK)T b KanecTBe boahoto 
pacTBopa BcmecTBa BOiiHbiH pacTBop ojiHronyKJieoTHiia. 3aaBJiCHHbiii cnocoS 

25 nosBOMcr ocymccTBJWTb MracponosHpoBaHHC MHHHManbHbix (nopajnca 03 m) 
o&bCMOB BOAHUX pacTBopoB BeuiecTB. BjisoxiUBpsi noii6opy yKasaHHbix ycjioBHH 
(nojwcpacaHHC TCMncpaTypw Boworo pacTBopa BemccTBa h noBcpxHocTH 
ajicMCHTa B npouecce nepeMciueHHa no cymecTBy paBHoii tohkc pocw 
oKpy^Kaiomero B03jiyxa) HCKJHOMaerca HcnapcHHc XHiucocTH, hto cnoco6cTByeT 
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nOBblUICHHIO TOSHOCTH H BOCnpOH3B0iIHM0CTH npOUeCCa MHKpOil03HpOBaHHfl» 

ynpouiaercji TexHOJiorwi, HCKJUonaerc^ 3a&HCHMocTb nepenocHMoro 
MHKpoo6LCMa OT HiyGHHU norpyxeHHH cTep;KHCH b pacTBop. 

nocraBncHHafl sajiana peuiaercji raxxce reM, hto, ycrpoHCTBO njisi 
5 MHKpoiio3HpoBaHHH BojiHbix pacTBopoB BcuiecTB Ha HOCHTCJib, cojiepxauiee 
ocHOBaHHc B 4x)pMe luiacTHHbi, Ha OAHOH CTopoHe KOTopoH saKpcivieHO 

OAHHMH KOHUaMH MHOaCCCTBO CTepXHeH, TOpUOBbie HOBepXHOCTH CBo6oiIHbIX 

KOHUOB KOTopbix pacnoJiosKeHbi B OAHoii luiocKocTH, oorjiacHo H3o6peTeHHio, 
CHa6xeHo cpejicTBOM noiuiep:icaHHa TeMnepaxypbi TopuoBux noBepxHocreii 
10 cBo6oiiHbrx KOHUOB crepxcHeH no cymecTBy paBHoii TOHKe pocbi OKpjoKafouiero 
B03iiyxa. 

IlpejinoHTHTcnbHo b KanecTBc cpeacTBa nojwepxaHHa TCMneparypw 
HcnonbsoBaTb 6aTapeio sjicMeHTOB IIcnbTbe, BbmonHeHHyio b 4>opMe luiacTHHU 

no poSMCpoM OCnOoaHHH, KOHToKTHpyiOijuyiO C OCHOBanHcM CO CTOpOnbi, 

IS npoTHBononoxHOH ocHamcHHOH crepaauMH, npH 3tom ocHOBaHHC h crepxHH 
3KeJiaTCJibH0 BbmonHHTb H3 BWcoKOTCJUionpoBOflHoro MarepHana. 3to nosBoriHT 
jierKo aBTOMaTHBHpoBaTb npouecc noAJiepxaHH)! saaaHHOH reMneparypbi c 
BbicoKOH TOHHOCTbK). KpoMc TOFo, 6aTape^ ancMeHTOB IlejibTbe nosBOJi^er 
npocTbiM nepeKJiioHeHHeM nonapHOCTH TOKa nHTanwi 6brcTpo nepeBOAHTb 

20 crep^H h3 pe^Ma oxjiaxneHH^ (noiuiepxaKHe TeMneparypbi tohkh pocbi) b 
pcxHM HarpeBa (BbicyiuHBaHHe crepxHeii nocne ohhctkh h crepHJiHsauHH), 
HTO coKpamacT BpcMa uHiuia h tcm caMbiM cnoco6cTByeT noBbiiueHHio 

np0H3B0iIHTCJlbH0CTH COOCoGa, TOHHOCTH H B0Cnp0H3B0JlHM0CTH. 

Uej]ecoo6pa3Ho ocHosaHHc h crep^KHH BbinoJiHflTb h3 Mcrajuia c 6ojibuiHM 
25 K094)(|)HUHeHT0M TCiuionpoBOiXHOCTH, HTO cnoco6cTByeT 6bICTpOMy 
BbipaBHHBaHHK) TCMHepaTypbi crep^KHeii h b kohchhom HTore cnoco6cTByeT 
coKpauieHHK) BpeMeHH UHKjia. 
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fljw CHH^eHMH TeiuionpHTOKa H3 OKpyxaioiueH cpcabi xcnarcjibHO kohuw 
cTcpxHCH CO cTopoHbi ruiacTHHW (He norpyxacMbie b pacTBopw) h 
noBcpxHocTH caMoii anacTHHW cHa6jiHTb TcnjioHaojiHpyiomHM noKpbiTHCM. 
Iicnecoo6pa3Ho Ha TopucBwe noBcpxHocTH cBo6oOTbix kohuob crcpxHCH 
5 HaHCCTH rHjipo4)HJibHoe, a na 6oKOBbic hx noBepxHocrn — rHiipo4x)6Hoc 
noKpbiTHe. 3to odecneHHsaer 4)opMHpoBaHHc MMxpooSbCMOB TOJibKo Ha 

TOpUCBblX nOBCpXHOCTSX CTCpXHeii B npOUeCCC H3RneMCHHH H3 paCTBOpOB H TCM 

caMbiM noBbiuiaer TOHHOCTb h BOcnpoHSBOiiHMOCTb cnoco6a. 

npcAnoHTHTCJibHO luioiuaiib TopuoBOH noBepxHocTH Kaxfloro crepxHfl (juw 
10 CTepacHeif c xpynibiM ceneHHCM) Bbi6HpaTb c yneroM BbinanneHiui 
\ cooTHouieHHa: V«l/37c/?^10"^(HJi), rae V — acenacMWH o6t>cm KaiwH, 

4>OpMHpyK)mMHCH Ha TOpUCBOM HOBepXHOCTH CXepXHa npM H3BJieHeHHH H3 

pacTBopa, R (mkm) — pajiHyc TopucBOH noBepxHOCTH crcpacHfl. 

Jlra o6ccneHCHHa tomhocth h BocnpoHSBojuHMOCTH cnoco6a ucjiccoo6pa3Ho 
15 Ha Topubi crepacHeii KaHCCTH noKpbiTHe h3 creicna, a na 6okoi^ noBcpxHocrb 
— noKpbiTHe H3 fJyroporuiacTa. 

B iipyroM BapHaHTc BbmojiHeHHa iuw o6ecncHCHHH tomhocth m 
BocnpoH3BOiiHMocTH cnoco6a uejiecoo6pa3HO Ha CBo6oAHbic KOHUbi crepxHCH 
HanecTH noKpbiTHe H3 crcKJia npH 3tom 6oKOByio nosepXHocrb noKpbrrHa 
20 o6pa6oTaTb Repel Silane. 

3aaBJiacMoc ycrpoficTBo oTJiHHaeTca KOHcrpyKTHBHOH npocroroH, yao6HO b 
SKcojiyaTauHH, ne Tpc6yeT jm cBOcro H3roTOBncHH« HcnojibsoBaaHa 
jaoporocToamHx MaTepnajioB h acTajieii. 

KpaxKoe oimcaHHe Heprexeii 
25 B jianbHCHuieM H3o6peTCHHe noacHflcrca noiipo6HMM onwcaHHCM npHMcpoB 
ero BbmoJiHCHHfl co ccbi;iKaMH na npHJiaraeMbie neprexH, na KOTopwx: 

OhF. 1 H306paacaCT yCTpoiiCTBO jm MHKpOilOSHpOBaHHii BOJlHblX pacTBopoB 

BeuxecTB Ha HocHTCJib, BHfl CBcpxy; 

Out. 2 — pa3pe3 no II — ^11 na (J)Hr. 1; 
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Ohp. 3 — ynacTOK A Ha ^nr. 2. yBejiHSCHo; 

Ohf. 4 a,b,c,cl — ^parMCHT lUiaHUicra c pacTBopoM h crepxcHb b 
paajfiHHHbix craaH^x orGopa npo6bi, npoAOJibHbiH paapea; 

Ohf. 5 a,b,c,d — 4)parMCHT hochtcjih h crepaccHb b pa3JiHMHbix crajiiwx 
5 HaHcceHiM npo6bi, npojioJibHwii paspea. 

JlyHiUHH BapHairr ocymecTBJieHiiH H3o6peTeiiiu 
SaHBJieHHbiH cnoco6 mo:kct 6mb HcnonbsoBan ajih MHKpoAOSHpoBaHHfl 
BOiiHbix pacTBopoB, coAepxauiHX 6HQnoniHecKHe KOMnoneHTbi, 4)parMeHTbi 

SHK» XpOMOCOMbl, KneTKH H Apynie, jm MHKpOJl03HpOBaHHfl nHrMCHTOB, 

10 KpacHTejicH H JipyrHx. IlpejinoHTHTenbHo HcnoJibsoBaib sa^BncHHWH cnoco6 

im MHKp0aO3HpOBaHH^ BOAHUX paCTBOpOB OJlHrOHyKHeOTHJlOB Ha HOCHTenb* 

CnocoS MHKpoAosHpoBaHHji BojiHbix pacTBopOB BeuiecTB, comacHo 
HsoGpereHHK), ocyuiecrBJUioT aieAyiomHM oGpaaoM. TopucByio noBcpxHOCTb 
TpaHcnopTHpyiomen) aneMenra crep^eBOH (popMbi cMaHHBaioT BojiHbiM 

IS pacTBopoM BeuiecTBa, HaxonsuierocH b ^eihce luiaHiuera. 06pa3yK)maflCfl na 
3T0H noBepxHOCTH 3aiiaHHaH ji03a BeiuecTBa sareM nepeMemaerc^ h npHBonHTc^ 
B conpHKOCHOBeHHe c noBepxHocTbio HOCHTOifl (MaTpHua c ynacTKaMH ren^), 
Kyaa ona nepenocHTc^. Ilpn stom TeMneparypy Boworo pacTBopa BeiuecTBa h 
TCMneparypy noBcpxHocTM TpancnopTHpyioiucix) ancMCHra b npouecce 

20 noiuiep^iCHBaioT no cymecTBy paBHoii tohkc pocbi oKpy^Kaiouiero B03jiyxa, to 
ecTb paBHOH TCMncparype, jio xoropofi aojixch oxnajWTbca B03flyx, juw Toro. 
HTo6bi cojiepxaiuHHca b neM nap iiocTHr HacbiineHHH h nanaji 

KOHiieHCHpOBaTbCfl. 

3T0 n03B0JUeT HCKJIIOHHTb HCnapeKHC SCHilKOCTH npH o6pa30BaHHH Ha 

25 TopucBOH noBepxHocTH TpaHcnopTMpyiouiero aneMeHTa sajiaHHOH ;i03bi 
BeuiecTBa h npu ee nepcMeuieHHH, h reM caMUM noBbicHTb TOHHocrb h 

BOCnpOH3BOflHMOCTb Cn0C06a MHKpOiI03HpOBaHIW MHHHMaribHblX 06BCMOB 

pacTBopoB BcmecTB. 
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ycrpOHCTBO Jira MMKpOilOSHpOBaHIW BOJlHblX paCTBOpOB BemCCTB, 

H3o6paxceHHoe Ha 4)Hr. 1, 2, 3, cojiepxHT ocHOBaHwe 1, HMeiomee 4x>pMy 
npHMoyroJibHOH ruiacTMHbi, Ha oahoh cropoHe KOTopoH aaxpenjieHO oahhmh 
KOHuaMH MHOxecTBo, pacnojioxeHHbix napanjieJibHo Apyr apyry h na paBHOM 
5 paccTOflHHH omn or jipyroro crepxHeii 2. IlpH 3tom ropuoBbie noBcpxHOCTM 3 
cTcpxHeu 2 pacnojiosKenbi b oahoh iuiockoctm, napajuicjibHOH ocHOBaHHio 1. 

Co CTOpOHbl, npOTMBOnOJlOaCHOH OCHaiXICHHOH CTCp^CHHMH 2 K OCHOBaHHK) 1 

npHJieraer h naxomrcsi c hhm b renjioBOM KOHTaxTc 6aTapea 4 
TepMOdneMeHTOB, b jiaHHOM npHMq)e Garapen 4 ajieMCHTOB HcjibTbe, 

10 BbinoHHeHHaa b 4x>pMe lUiacTHHbi no pasMepaM ocHOBaHHfl L IlocpejicTBOM 
npoBOAOB S 6aTapefl 4 noiocjiiOHeHa k ynpaBJueMOMy McroHHHKy 6 
nocToaHHoro TOKa. BarapcM 4 ancMCHTOB FlejibTbe aBJiaexca cpcjicTBOM 
nojuiep}KaHMA TeMneparypbi ropuoBbix noBepxHocreH 3 crcpacHeM 2 paBHOH no 
cyiuecTBy TeMneparype tohkh pocbi oKpyxaioiiiero B03jQyxa. J^yroH cBoeH 

15 CTopoHOH 6aTapeH 4 ancMeiiTOB HcjibTbe npHJieraer k noBepxHocra 
njiacTHHHaToro pajiHaropa 7 h naxoAHTC^ c hhm b renJioBOM KOHTaKxe. Ann 
oSecneneHHH paBHOMCpHoro TenjioBoro KOHraKTa Mcamy noBcpxHocr^MM 
6aTapeM 4 TepMoajieMCHTOB m ocHOBaHHeM 1 c oahoh cropoHbi h paiiHaropoM 7 
c flpyroH CTopoHbi pacnoJio^cHbi roHKHe (He 6ojiee 100 mkm) cjioh 8 

20 TennonpoBOAHOH nacru. Ha ochobc okhch 6epHJUiHfl h nomMMCTHncRnoKcaHa. 

OcHOBaHHC 1 h crep^H 2 BbmojincHbi H3 MaTcpHajia c bmcokhm 
ko3(|)cJ)huhchtom renJionpoBOiiHocTH, npennoMTHTcnbHO, h3 Mcrajuia, 
HanpHMcp, H3 MCAH HJiH jiaTyHH. B KaHccTBC pajiHaTopa 7 Moxer 6biTb 
HcnoJibsoBana KpeMHHeBan nxiacTHHa. 

25 CrepxHH 2 co cropoHbi KOHua, cKpenncHHoro c ocHOBaHHCM 1, 
npH6;iH3HTenbHo na 1/2 mx iuiHHbi cnadaceHbi Ten;ioM3onHpyK)uiHM noKpbiTHeM 
9, B KanecTBe Marepnana Koroporo Moxer 6brrb HcnonbsoBan nonH0Jie4)HH 
(Heat Shrinkable Pack, RS Components Ltd. Catalogue Nov. 1992 - Feb. 1993, 
England, p. 51, stock no. 399899). TaKHM xcc lenjioHsoJiHpyiomHM noKpbiTHeM 
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9 (ncHonojiHypcraH) aaiuHmcHbi h KOHxaKTHpyiomHe c oKpyacaiomHM B03iiyxoM 
noeepxHOCTM ocHOBaHfu 1. 

Crep^H 2 B onHCMsaeMOM npHMcpc hmciot xpyrnoc noncpcHHoe cchchhc 
(oflHaKo, Moryr HMerb noncpcHHoe cencHHc h jiio6oh jipyroH (jx)pMbi) h hx 
5 cBo6oiiHbie KOHUbi BbinojiHCHbi B (J)opMe yccHCHHbix KOHycoB, cyxaioiuHxca K 
TopuaM. Ha TOpuoBbie noBcpxHociH 3 crcpxHefi 2 HaweccHo rHjipo4)HJibHoc 
noKpbiTHe 10, HanpHMcp ctckjio hjih sojioto, na 6oKOBbie noBepxHocTH 
CBOSoflHblX KOHUOB CTCpKHeH 2 HaHCCCHO rHflpo4x)6Hoc noKpbiTHe 11, 
HanpHMcp 4'ToponjiacT, ma cremio noBcpxHocrb Koroporx) 
10 rmipo4)o6H3HpycTca o6pa6oTKOH Repel Silane. 

PasMep mouxua TopuoBofi noBcpxHOCTH 3 crcpxHCM 2 Bbi6paH b 

COOTBCTCTBHH C Tpc6yeMMM O&bCMOM V nepCHOCHMOH H03bl H3 ycnOBHH 

BwnonHeHHfl cooroouieHiM: V^y3nl^ \0'^ (hji). rae V — xejiaeMbiii o6bCM 
K'Mum, q^pMMpyiomHHca Ha TopuoBoii noBepxHOCTH crepxM npH HSBnenenHH 
15 H3 pacTBopa, R (mkh) — pajiHyc xopuoBOH noBepXHocTH 3 

ycrpoHCTBo, B cooTBercTBHH CO cnoco6oM cornacHO H3o6peTeHHio, 
HcnonbsyioT cneztyioiuHM o6pa30M. 

OcHOBaHHC 1 CO CTCpaCHHMH 2 n03HUHOHHpyiOT HaopOTHB lUiaHUICTa 12 

((J)Hr. 4a) TaKHM oGpasoM, mto KaxAbiH crcpxcHb 2 OKasbiBacrca HanporHB 
20 cooTBCTCTByiomeH otchkh 13 luiaHuicra 12, sanojiHCHHoii bouhmm paciBopoM 

14 BcmccTBa, noiincacamero nepeHocy, nanpHMep BoaHbiM paciBopoM 
oJiHroHyKJicoTHiia. SarcM ocHOBanne 1 nepeMcmawr b HanpaBJicHHH k 
nnaHUjery 12 no norpy*cHHa kohuob crepxHCH 2 (^ht. 4b) b paciBop 14. 
3aTCM, nepcMcma« ocHOBaHHc 1 co crepaoMMH 2 (4)Hr. 4c) b 

25 npoTHBonojioxHOM HanpaancHMH HsaneKaioT crcpacHH 2 h3 pacxBopoB, npH 
3T0M Ha TopuoBOH noBcpxHOCTH KaMoro crepxH^ 2 4)opMHpycTC« MHKpOfl03a 

15 (4)Hr. 4d) pacTBopa BcmecTBa o&beMa V, xoiopbiH He sasHCHT ox niy6HHbi 
norpyjKCHHa crepxHs 2 b pacTBop 14 (6jiaroj5apa rHjipo4)HnbHOMy h 
rHjipo(J)o6HOMy no othouichhk) k nepenocHMOMy pacxBOpy noKpbiTHK) Ha 
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paSoMCM KOHue CTcpxra), a onpciiejwcTca no cymecTBy JiHuib paflHycoM R 
TopuoBoii noBcpxHocTH cTcpacHH 2. nocjic 3Toro ocymecTBJWiOT nepeHOC 
ocHosaHH^ CO crepacHflMH, HarpyXCHHblMH MHKpOilOSaMH pacTBopoB K 
HOCHTCJiK), HanpHMep K MHKpoMarpHue 16 ((|)Hr. 5a) Ha creKJuiHHOH 

5 nOBCpXHOCTH KOTOpOH HMClOTCjl, pacnOJIO^KCHHbie peryJI^pHO, COOTBerCTBeHHO 

pacnojioxcHHio crcpxcHeii 2, ynacTKH 17 rcnsi. OcHOBaHHc no3HUMOHHpyK)T 

HanpOTHB nOBCpXHOCTH METpHUbl 16 TaK, 4TO Ka^KAblH CTCp^eHb 2 

pacnojiaraerc^ HanpoTHB cooTBercTByiouiero ynacTxa 17 rejui. SareM 
ocHOBaHHe nepeMeuiaior b HanpaBneHHH k MarpHue 16 (^m. Sb) no crpejiKC B 

10 AO conpHKOCHOBCHHs MHKpoA03 IS c yHacTxaMM 17 rcjix. B npouecce oT6opa 
MHKpoji03 H3 HHCCK 13 ruiaHiUCTa 12 H nepenoca hx bp npHBCiieHH^ b 
conpHKOCHOBeHHC c noBcpxHocTbK) MarpHUbi 16 TeMneparypy pacTBopoB 14 b 
HHCHKax 13 luiaHiuera 12 h TCMncparypy TopuoBbix noBepxHocTCH 3 crepXHCH 
2 noAAcpxHBaiOT no cyuiecTBy pasHOH TCMneparype tomkh pocbi oKpyxaiouiero 

15 Bo^yxa, sro no3BOjifleT npaxniHecKH HCKJiioHHTb HcnapcHHC pacTBopa npH 
nepenoce MHKpoiiosbi. PeryjinpoBaHHe TCMneparypbi xopuoB crepxHCH 2 h 
nojwcpacaHHe ee na saiiaHHOM ypoBHC o6ecneHHBaioT HSMeHCHHCM Hanpfl^eHHA 
nHxaHMH, noiiBOiiHMoro k TcpMoSaxapec 4 (^ur. 2, 3) b saBHCHMOCTH or 
cnniana AaTHHKa TeMnepaxypu (He nosasan), ycraHOBneHHoro b rennoBOM 

20 KOHTaKTe c ocHOBaHHeM L Fejib axTHBHO Bnarbmaer pacTBop (^m. 5c), b 
pesynbTare Hero npoHcxowr Ha6yxaHHc ynacTKOB 17 (4)Hr. 5d) rcna h nepexojs 

MHKpOiI03 15 (4)Mr. 5c) B rCHb. OCHOBaHHe CO crepxHSMH 2 otbojwt ot 

MHKpoMaTpHUbi. Ilocnc npoMbiBKH H BbicymHBaHH^ CTep^ioieH 2 ycrpoiicTBO 
roTOBo iuw noBTopHoro uHKJia. 

25 ycrpOHCTBO, COmaCHO H306pCTCHHI0, n03BQJWCT OCymeCTBJlHTb C BblCOKOH 

TOHHOCTbK) nepCHOC MHKpOil03 BOflHblX paCTBOpOB BeUXCCTB o6l>CMOM 0.3-^^50 HJI, 

HTO no3BOjrwcT, B CBOK) OHepejib. ynpocTHTb npoucjiypy H3roTORneHHH 
ojiHroHyKJieoTHiiHOH MMxpoMarpHUbi, coKpaxHTb pacxoil jioporocToauiHX 
MarepHajioB, MUHHariopMSHpoBaTb MHKpoMaTpHuy. 
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fljw Jiynuicro noHHMaHH^i HacToamero H3o6pcTCHiw npHBojWTca 
KOHKpcTHwe npHMcpw ocyiuecTBJieHHa H3o6pcTeHHH, noflTBcpacnaiowHe 
pa6oTocnoco6HOCTb aaaBJweMoro cnoco6a h ycrpoficTBa, TOMHocxb h 

BCX:npOH3BOilHMOCTb MHKpOJl03HpOBaHlW, 

5 IIpHMep 1 

OcymeCTBJWIOT MHKpOJl03HpOBaHHC paCTBOpOB COOTBCTCTByiOlUHX 
KOHUCHTpaiWii OJlHrOHyKJieOTWlOB, HCnCWIbSyeMWX iUW MMM06HJIH3aUHH 

ojiHroHyKJieoTHAOB Ha TBcpflOM HOCHTCJie. IIpHroTaBJiHBaKyr pacTBOpbi 
ojiHroHj/uieoTHjEioB cjieiiyiomHX KOHueHrpaiiHH: 1,0 HMonb/Mui; 10 mosih/mji; 
10 100 nMonb/MKJi b 0.001 %-hom paciBope 6poM4)eHOJioBoro CHHcro b 
flHCTHJUiHpoBaHHOH BOflc. PacTBOpbi 3arpy3KaK)T B njiaHiiicT Ha l/4f2/3 niy6HHbi 

B Hcnojib3yeMOM saaBJweMOM ycrpoHCTBc pajiHyc TopucBoii noBcpxHociH 
cTcp^KHfl cocrasjuieT R=l 10 mkm. 
15 CrcpxeHb norpyxaioT b npHroroBneHHwe pacxBopbi, mmcKmrr, npH stom 
Ha Topuc crepxHH (JwpMHpyercH o6fbcM paciBopa b BHjae nacTH noj]yc(J)epbi. H3 

CCpHH 10-TH HSMepCHHH yCTaHOBHeHO HTO KaiUlH paCTBOpOB B BHJIC HaCTH 

nonyc4)epbi npn icMncparype B03flyxa paBHofi 23T h OTHocHXCJibHOH 
BJiaxHocTH 7Q±10% HcnapaioTCji 3a 4 ceK. 

20 38rrcM TCMncparypy npHroroBJicHHbix pacTBopoB b ruiaHmcxe 
ycraHaBJiHBaKyr h noiwep}KHBaK)T no cymecTBy paBHofi TCMncpaiype tohkh 
pocbi sm oKpyxcaioiuHX ycnoBHH Ha momcht npoBejienHH H3MepeHHH. B 
3aaBJWCM0M ycTpoiicTBc tssjro ycraHaBJiHBaioT h noiwepxHBaioT TCMncparypy 
crepxH)! no cymecTBy paBHyio TCMncpaiype tohkh pocw juw ycJioBHH 

25 oKpy^Kaiomefi q>eiibi Ha BpCMfl npoBeflcHHs dKcnepHMenra. 
• Uhkji H3MepcHHH 3aKJiK)MacTC3! B cjicziyiomcM. CrcpaccHb norpy:icaK)T b 

pacTBopbi Ha pasHyio niySHHy, HsancKaioT, npw stom Ha Topue crcpxHa 
(tjopMHpyerca oSicm pacTBopa b mnc HacTH nojiyc4)cpbi, h BbwepxHBaioT b 
TeseHHH 2-5-15 MHHyr b raKOM coctojihhh. ripH stom c noMombio MHKpocKona 
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MapKH MBC-10, cHa6xeHHoro OKynapoM co uiKajiofi (npH yBejiHHCHHH 57.5 

Kpar; uena iiejicHH^ uiKajibi 14 mkm) no bwcotc nacxH c4x)pMHpoBaHHoro b 

BHiie no;iyc(J)epbi o&bcMa pacTBopa BCiiyr HaSjiioiicHHe 3a 4)opMMpoBaHHeM h 

H3MeHeHHCM MMKpOO&bCMOB paCTBOpOB Ha TOpue CTCpXHfl. 3aTeM BsaryK) 

5 npo6y ncpeHocar Ha cyxofi HaHnoHOBwii ^mbrp ( Hybond-N+, Amcrsham 
International) h saMepnioT pa3Mep noJiyneHHoro mrm. Hs npoBejiCHHUx 20-th 
HSMepeHHH ycraHOBjieHO, hto juisi npoBepneMoro Ananasona KOHuenrpauHH 
Bucora 4)opMHpyiouiHxcii Kanejib Ha ropue crepxua hc HSMeHHercx b npejicnax 
ueH&i iiejieHWi uiKanu npH6opa (r.e. He saBHCHT or KOHueHTpaiuiH pacTBopoB 

10 cxnHroHyKJieoTHAOB b npejienax norpeuiHOCTH HSMepeHHfi), pasMcpbi nsren na 
4)HJibTpc oiiHHaKOBbie B opeACJiax ueHbi AeneHHH uiKajibi npH6opa, hto 
nonTBep^KjiaeT TOHHocxb h BocnpoHSBOWMocTb cnoco6a. AnanoniMHbie 
HSMepeHMH c TaKHMH ace peaynbTaraMM npoBOiuuiHCb c HcnojibsoBaHHeM b 
KanecTBe hochtcjw njieHKH oonHaKpHnaMHAHoro rem ToniuHHOH 5 mkm, 

15 o6pa30BaHHOH na noBepxHOCTH crcKna. 
IIpHMep 2 

OnpejdCJieHHe tomhocth h BocnpoHSBojiHMocTH cnoco6a 
BocnpoH3B0flHM0CTb H TOHHocTb 3aaBJi^eMorx> cnoco6a onpeAejuerc^ no 
pasBejieHHio aosu pacTBopa KpacHTcnx, nepenocHMou c noMoiubio 
20 npciinaraeMoro ycrpoficTBa b HSBecmbiH o6i»eM AHCTWinHpoBaHHOH boau h 
H3MepeHHeM pasBenenHfl no K034)4>HUHeHTy nornomeHHs CBcra Ha AnHHe 
BOJiHbi, 6JIH3KOH K HHKy norjiomeHHH una AaHHoro KpacHTCJw. IlpH pajiHycc 
TopueBoii noBepxHOCTH crepaau R=110 mkm, pacHeTHbiii o6bCM KanjiH, 
ccJwpMHpoBaHHoii Ha Hefi, cocxaaiwcT «L4 m. PaaBcjieHHC 3toh Aozhi b 500 
25 MKJi o6i>eMe HHcninjiHpoBaHHOH bohw cocraBHT 5x10^ pa3. 

npHroraanHBaioT HacbuneHHbiH npn KOMHaTHOH reMneparype pacrsop • 
KpacHTena Safranin*a MN b AHCTHJuiHpoBaHHOH boac. PacxBop 45HiibTpyKyr na 

CTCKJWHHOM ^HJlbTpt C JlHaMCXpOM OOp 100 MKM, pa36aBJ15IK)T Ha 20% H 

Hcnojib3yK)T KaK hcxoahwh npH npoBejieHHH Bcex jianbHCHUiHX H3McpeHHH, 
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ilrui npoBejieHHH H3MepeHHH cncKTpoB nomouieHHH HcnojibsyioT 
cneKTpocJjoTOMCTp Shimadzu UV-VIS; Model UV-160 (Shimadzu 
Corporation). 

ripHroTaBJiHBaioT npo6bi H3 yKasaHHoro HcxojiHoro pacreopa KpacHTcna 

3 5 

5 pa36aBJieHHeM ero iiHCTHJinHpoBaHHOH BOfloii b 10 pasa h b 10 paaa. Hrw 
npHroTOBJieHHbix npo6 HSMepaKxr cncKTp norJiouieHHH (b odJiacTH nHKa jm 
Safranin'a MN). Ho cneinpaM HSMcpnioT CHniaJibi b nmcax h buhhcjuiot hx 
oTHomcHHC. OTHOiueHHe cHfHanoB juiH 3THX jiByx npo6 cocraBJiflCT 98, hto 
nojiTBepxnaeT BosMo^KHOcrb Hcnojib30BaHH5i HcxoAHoro pacTBopa jm 

10 H3MepeHHa cHnianoB b nracax cnextpoB nomomeHHH im npo6 npH 
pa36aBJieHHH hcxoahoix) pacTBopa no 10^pa3a (oxHAaeMoe pasGa&ncHHe 
AOJiXHo cocraBTUTb 5x10^ pasa). 3aBHCHM0CTb H3MepeHHoro cHmana S b nifKe 
nomoiueHwi onpcflcJwcTc« BbipaxcHHCM SQ = k' /r (1), rae k* - K034M})HUHeHT 
nponopuHOHanbHocTH onpcflejweMbiH m3 (1) npH pasBeflCHHH wcxojiHoro 

15 pacTBopa r = 10^ pas, r - pasSaancHHe onpcjicjiacMoc m cooraouieHM 
V +V 

r-— — - (2); rac oftbCM jiHCTHnjiHpoBaHHoB Bojibi, o6bCM npoSbi, 
co^iepacameii KpacHTcnb. TaK xaK V^kkV^, Toraa h3 (2) r^^{3). Ilocne 

noflcraHOBKH (3) b (1) nonysHM S=—'Vi^ (4), o6o3HaHHM •^ = * (5) h 

noAcraBHB b (4) noJiyHHM BbipaxeHHe V^^^S^k (6) im nepecnera HSMepcHHbix 
20 cHinanoB b nmax cneinpoB nornomcHHa jm ccpm HSMcpeHHii, npH BHCceHHH 
fl03 HcxojiHoix) pacTBopa CO crepxM b o&bCM nHCTHJUiara bohm sarpyxcHHoro 

B M3MepHTe;ibHyK) KIOBCTy. 

k paccHHTbiBaercjj no BbipaaccHiwM (1) h (5) npw r=10^ MCXOflHoro 
pacTBopa K cocraBJuieT 349.50 m, 
25 B saaBJweMOM ycrpoiicTBe ycraHaBJiHBaioT h noMepacHBaioT reMnepaiypy no 
cymecTBy paBnyio xeMnepaiype tomkh pocw jm ycjioBMii oxpyxaiomcH cpe;ibi 
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Ha BpeMfl npoBeiieHH^ dKcnepHMeHTa (reMneparypa oKpyxaiouieH cpejibi 

20db5X H OTHOCHTCJlbHaH BJiaXHOCTb 70±10%). 

Umn HSMepcHHJi saKJUoMaerc^ b cnejiyioiueM. CrepxcHb noipyxaiOT b 
HCXOAHUH pacTBop, HSBnexaioT, npH 3T0M Ha Topue cTepwiH 4x>pMMpyeTCJi 
5 o6beM McxoAHorx) pacTBopa b bhac HacTH nojiyc4)q>bi, h BbuepxHBaiOT b 

TCHeHMH 2-^10 MHHyr B TaKOM COCTOilHHH, npH 3TOM C nOMOIUbK) MHKpocKona 

MapKH M5C-10, CHa6xeHHoro oKyjuipoM co uixanoH (npH yBCJiHMeHHH 57.5 
Kpar; iicHa jicneHHji uiKanbi 14 mkm) no Bbicore MacTM nonyc(t)epbi Bcnyr 
HaSjuoACHHe sa HSMeHeHHCM MHKpooGbCMa HcxoAHoro pacTBopa na Topue 
10 CTcpxiu. HHcryio KBapuesyio KioBery (npoMbiryio jwcnuuiflTOM) sanonHsioT 

700 MKJI JUHdWUIHpOBaHHOH BOAbl, nOMCmaiOT B CneKTpo4)OTOMeTp H CHHMaiOT 

cncKjp nornomeHHa Uhcthjuwt — flHCTHJuiHT)» h3mcphk)t 3HaHCHMe 4)OHa F. 
3aTeM B Hce noxpyxaioT crcpxccHb ycrpoHCTBa, npH otom iiosa ucxoiiHoro 
pacTBopa CO crepxHa "cMbmaerc^** b KfOBcry, nonyneHHUH pasGaBneHHUH 
15 pacTBop TUiarenbHO nepeMciuHBaiar b KJOBcre tohkoh ctckjuhhoh nanoHKOH. 
KjoBery BHOBb noMemaiOT b cneK7po4)OTOMeTp h sanncbiBaioT cncKTp 
noniouieHWi pa36aBneHHoro pacTBopa, a raKxe HSMepHKrr BcnHHHHy cnraana S 
B OMKC nornomcHMH. Bee pesyjibxaTbi MSMepcHHii noJiyHaKrr b bhuc cnexxpoB h 
3anHCbiBaioT cpejdCTBaMH cneKTpoc|x>TOMeTpa Ha BcrpocHHOM npHHTcpe. 

20 TaKHM 06pa30M npOBOACT 10 UHKJIOB H3MepeHHK. AaHHbie HSMepCHHH 

npencraBneHbi b TafinHue h 

OucHKa AeHCTBHTCJibHoro SHaHCHHH nepcHeceHHoro MHspoo&bCMa- V 
npoH3BOiiHTCH no BbipaaccHHio: 



OueHKa cpejiHeH KBaiipaTHHecKOH norpeuiHocTH HSMepcHHH npoH3BOiiHTc^ 
no ({x)pMyjie: 



men— HHCJio H3MepeHHH; 



25 



— sHaMCHHe oSbCMa oTACJibHoro mMcpenm m Ta6jiHUbi L 
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Tax Kmc hhcho HSMcpeHHH orpaHHHCHO, ajm onpejiejieHHH noJiyiUHpHHbi 

iioBepHTejibHoro HHTepsana €p Hcnonbayerca saKOH pacnpejiejicHH^ 
CrbioflCHTa: 

5 f^ = r^^ (9), rac — K094)4)HUHeHT pacnpeacJieHHa 

CTbioAeHTa Aiu SHcna mvitptmA n c AByxcropoHHCH AOBcpHTCJibHOH 
BepoaTHocTbK) p, (onpejicjuieTCji no Ta6jiHue S; "Ta6nHUu no MareMarHHecKOH 
craTHCTHKe", 11. Miojuiep h Ap.; HajiarejibCTBO "OnnaHCbi h crarHCTHKa", 
1982r). 

10 Ta&iHua 1 



N5 


OoH (F) 


CHraanXS) 


05i>CM. HJi (V=(S-F)xK) 


1 


www* V 






2 


-0.00048 


0.005079 


1.941667 


3 


0 


0.005159 


1.802976 


4 


-0.00016 


0.006508 


233 


5 


-0.00048 


0.003968 


1.553333 


6 


-0.00032 


0.004524 


1.692024 


7 


0.000952 


0.005238 


1.497857 


8 


0.000952 


0.003889 


1.02631 


9 


-0.00063 


0.00381 


1.553333 


10 


0 


0.0023571 


8.238214 



flaHHbic H3McpeHHH npHBcjieHHbic B TaSnHUc 1 ananHSHpyiOTca, HSMepcHHe 
NIO 0T6pacbiBaeTCH m3 paccMorpcHH^. PacMer ndrpemHocreu npoBOAHTCH no 
25 4^pMynaM (7), (8) h (9). Jlna n=9 h /p=2.306 noJiyncHo: P = 1.646 hji; 

S =0.364 HJI, €p =0.29 HJI (npH npuMToii p=0.95). 
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To ecTb, npM HOBepHTCJibHOH BepoHTHOCTH 0.95, norpciiiHOCTb iio3HpoBaHaa 
cocxaBHJia ±0.29 m hjih ±17.6% (aonycTHMaa norpeiiiHOCTb fljia iio3HpoBaHHa 
BOBHbix pacTBopoB ojiHroHyKJieoTHilOB Ha MHxpoMarpHuy cocraBJuieT ±20%). 
TeopeTHHccKH paccHHTaHHoe 3HaHeHMe nepeHocHMoro o&bcMa (V«1.4 hji. npn 
5 R=110mkm) MeHbuie ycraHOBncHHoro dKcnepHMenrajibHo. 3ro o&b^cHJieTca 
TCM, HTO KOHuetrrpauHH KpacHxcjw b hcxojihom pacTBope BwSHpajiacb c yneroM 
HHXCHcro npejiejia HyBCTBHTcnbHocTH cneKTpo(|K)TOMeTpa. IloaTOMy hcxoahuh 
pacTBop BbiHyacneHHO hmcji BasKOCTb SHaHHTcnbHo Bbmie TeoperHHecKH 

B03M0XH0H H npH HSBJieHCHMH CTq)»ifl H3 HCVO HOKpblBaJI TOHKOH lUieHKOH 

10 HacTb norpyacaeMOH 6okoboh noBepxHocTH crepxH^, Hero He npoHcxomrr b 
paspeuieHHOM iiHana30He Bfl3K0CTeH jum peanbHbix pacTBopoB 
onHroHyKJieoTHAOB. 

IIpoMMiupieHiiaji npHMeHHMocn* 
3aHBJiaeMbie cnoco6 h ycrpoHCTBo HaxoAST npHMeneHHe arm jio3HpoBaHHH h 
15 BHeceHHS MHKpoiio3 BOjiHbix pacTBopoB, conepxaiuHx 6H0JIOrHMeCKHe 
KOMnoHeHTbi — ^amcmbi AHK» xpoMocoMbi, kjictkh h np., Kax b 
(i)yHiiaMeHTanbHbix HccnciioBaHHax xaK h b npHiaiaHHbix oSjiacrax — 
MCAHUHHe, cejibCKOM xosflHctBe. KpoMe Toro, saaanHeMbiH cnoco6 h 
ycrpoHCTBO Moiyr HaiiTH npHMeHOiHe h b Apynfx o5nacTHx nayicH, TexHHKH h 
20 HapoAHOFO xosflHCTBa, B cjiysaax Koraa BosHHKaer Heo6xoiiHMOCTb 

npHFOTOBJieHHH 60JIbUI0r0 KOJIHMeCTBa OAHHaXOBblX MMKpOO&beMOB BOAHbDC 

pacTBopoB BcmecTB, ncpcHeceHHfl hx k oSbeKty h BBeacHMH hx b npyrne 
pacTBopbi HJIH HaHeceHHH Ha noBepxHocTb "xBcpflbix" (rejiH, creicna, nopMCTbie) 

TCJI. 
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<I>opMyJia HsoSpereHiu 

1. CnOC06 MHKp0ilO3HpOBaHIM BOWblX paCTBOpOB BCUieCTB Ha HOCHTCJIb C 

HcnojibsoBaHHCM TpaHcnopTHpyiomcro ancMCHia crcpxHCBiWHOH (|)opMbi, 
5 BOWHaiomHH cMa^HBaHHC TOpucBOH noBcpxHocTH TpaHcnopTHpyiomero 
ajieMCHTa BOWbiM pacTBopoM BemecTBa, o6pa30BaHHe Ha 3toh noBepxHocTH 
saiiaHHOH A03bi 9Toro BcmecTBa, nocncAyioutee ncpcMemeHHc h 

COnpHKOCHOBeHHC CC C nOBepXHOCTbK) HOCHTCJW, OTJIHMaiOmHHOI TCM, HTO 

TCMnepaiypy BOiiHoro pacxBopa BcuiecTBa h xeMnepaiypy xopuoBOH 
10 noBepxHOCTH TpaHcnopTHpyiomero aneMenra b npoueccc oSpasoBaHH^ Jiosbi h 
ee nepeMemeHHa nojuepxHBaioT no cymecTBy paBHoft TCMncpaxypc tohkh 
pocu oKpyxaiouiero Bosnyxa. 

2. CnocoS no n.l, OTJiHMaiomHHc« tcm, «rro b KanecxBc BOflHoro pacTBopa 
BeuiecTBa 6cpyr boahbih paciBop ojiHroHyKJieoTHAa. 

15 3. yCTpoiiCTBO iUlH MHKp0J[03Hp0BaHH« BOZUfbtX paCTBOpOB BeiUeCTB, 

coAcpacamce ocHOBaHHC (1) b 4>opMe anacTHHbi, na ojiHoii cropoHe KOTopoii 
saxpenJieHo oahhmh KOHuaMH MHOxecTBo crepxHeH (2), TopuoBbie 

nOBepXHOCTH (3) CB060J|HbIX KOHUOB KOTOpbDC HaXOiOTCa B OAHOH nJIOCKOCTH, 

OTJiHHaiomHccji TeM, HTO ycTpoHCTBo cHa6xcHo cpcflCTBOM nojwepxaHHa 
20 TCMnepaTypbi TopuoBbix noBcpxHocTcii (3) CBo6ojiHbix kohuob crepxHefi (2) no 
cymecrey pasHoii TCMnepaType tohkh pocbi oKpy^Kaiomero B03jiyxa. 

4. ycTpoiicTBO no n. 3, OTJiHHaiomcccH TeM, hto b KanecTBc cpejicTBa 
nojwepxaHH3i TeMnepaxypw Hcnojib30BaHa SaTapea (4) ajieMCHTOB IlenbTbe, 
BbmoJiHeHHaH b ^puc nnacTHHbi no pasMepaM ocHOBaHHH (1), 

25 KOHTaKTHpyiouiafl c ocHOBaHHeM (1) co cropoHbi, npoTHBononoxHoii 
ocHamcHHOH crepxH^MH (2), npH stom ocHOsaHHe (1) h CTep^H (2) 
BbiHOJiHCHbi H3 TcnjionpoBojiHoro MaTepnajia. 

5. ycrpoiicTBo no n.4, oTJiHHawmecca tcm, hto nJiacTHHa h ocHOBaHHc (1) 
BbmoJiHCHbi H3 MCTamia. 
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6. ycrpoiicTBO no inoGoKfy h3 n.n. 3^5, oTJiMsaioiueeca tcm, hto kohuw 
crepxcHeH (2) co cropoHW luiacTMHw CHaSxeHbi TeiuiOH30JiHpyiomHM 
noKpbiTHeM (9). 

7. ycrpoHCTBO no n. 6, oTJiMHaiomcecH reM, hto na TopuoBwe noBcpxHocTM 
5 (3) crepacHeH (2) HaHeceno rHiipo4)HnbHoc. a Ha hx 6oKOBbic noBcpxHocTH — 

rHiipo4>o6Hoc no othouichmio k BOMOMy pacTBopy noKpbiTMe (10, 11 

COOTBCTCTBCHHO). 

8. ycrpoHCTBo no n. 6, oraHMaiomecca tcm. hto njiomanb TopuoBoii 
noBcpxHocTH (3) Karooro crepacra (2) Bwepana c yscroM BwnonHCHra 

10 cooTHouicHHfl: W^l/3itR^^ 0-^(hji), rae V — xenacMwii o&bCM aosbi, R (mkm) 
— pajiHyc TopueBOH noBcpxHocTH (3) crepxra (2). 

9. ycrpoifCTBo no n. 7, oiiiMHaiomecca tcm, hto na Topuu crepnteH (2) 
HaHeccHo nospbrrne (10) h3 crcKJia. 

10. ycrpoHCTBo no n. 9. oTJinnaiomcecH tcm, hto na 6oKOByK) noBcpxHocrb 
15 crepMiCH (2) HancccHo noKpbmic (11) h3 ^yroponjiacra. 

11. ycTpoiicTBo no n. 9, OTJiHHaiomcccH tcm, hto 6oKOBafl noBcpxHocTb 
cTcpMicH (2) noKpbrra ctcmom h 3aTCM o6pa6oTaHa Repel Silane. 
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